ABSTRACT. Background: Replenishment policy for entropic order quantity model with two component demand and partial backlogging under inflation is an important subject in the stock management. Methods: In this paper an inventory model for non-instantaneous deteriorating items with stock dependant consumption rate and partial back logged in addition the effect of inflection and time value of money on replacement policy with zero lead time consider was developed. Profit maximization model is formulated by considering the effects of partial backlogging under inflation with cash discounts. Further numerical example presented to evaluate the relative performance between the entropic order quantity and EOQ models separately. Numerical example is present to demonstrate the developed model and to illustrate the procedure. Lingo 13.0 version software used to derive optimal order quantity and total cost of inventory. Finally sensitivity analysis of the optimal solution with respect to different parameters of the system carried out.
INTRODUCTION
It is focused on an area of emerging research: Replenishment policy for entropic order quantity model with two component demand and partial backlogging under inflation. Present stylized model by introducing entropy cost for analysing the given replenishment policy. In this paper we have developed an inventory model for noninstantaneous deteriorating items with stock dependant consumption rate and partial back logged in addition the effect of inflection and time value of money on replacement policy with zero lead time consider. Profit maximization model is formulated by considering the effects of partial backlogging under inflation with cash discounts. Further numerical example presented to evaluate the relative performance between the entropic order quantity and EOQ models separately. Numerical example is present to demonstrate the developed model and to illustrate the procedure. Lingo 13.0 version software used to derive optimal order quantity and total cost of inventory. Finally sensitivity analysis of the optimal solution with respect to different parameters of the system carried out. The model is very useful in retail business. This model can extend to total backorder.
It has been observed in supermarket that the demand rate usually influenced by that amount of stock-level that is the demand rate may go up or down with the on-hand stock level. The presence of Inventory has a motivational effect on the people around it. Vrat and Padmanabham [1990] (first developed an EOQ models under inflation for stock dependent consumption rate items.
Generally, goods in inventory do not always safeguard their physical characteristic because some items which are subject to risks like breakage, evaporation, obsolescence etc. It is important to control and maintain the inventories of deteriorating items for Modern Corporation. In recent years, Inventory problems for deteriorating items have been widely studied after . They presented an economic order quantity (EOQ) model for an exponentially decaying inventory [Gahan 2017 ].
Furthermore, when the shortages occur, it is assumed that it is either backlogged or completely lost. But practically some customers are willing to wait for backorders and others would turn to buy from other sellers.
Researcher
Wee [2001] developed inventory models with practical back orders. Goyal and Giri [2001] developed production inventory model with shortages partially backlogged.
Wee [1995] , developed a deterministic lot size Inventory model for deteriorating items with shortages and declining market. Jaber, Bonney and Rosen [2008] developed entropic order quantity (EnOQ) model for deteriorating items.
All the models mentioned above, the inflation and time value of money were not considered because of the belief that the inflation and time value of money would not influence the inventory policy to any significant degree. In the last several years most of the countries have suffered from large scale inflation and sharp decline in purchasing power of money. As a result while, determining the optimal inventory policy, the effect of inflation and time value of money cannot be ignored [Ahmed, Sultana, 2014] .
The pioneer researcher Buzacott [1975] developed an EOQ model with inflation subject to different types of pricing policies. Vrat and Padmanabham [1990] develop an inventory model under a constant inflation rate for initial stock dependent consumption rate. Later, Chung, Tsu and Liang [2007] , Wee and Law [2001] have investigated the effect of inflation time value of money and deterioration on Inventory models. Pattnaik M., Pattnaik H., 2017, Replenishment policy for Entropic Order Quantity (EnOQ) Model with two component demand and partial back-Logging under inflation. LogForum 13 (3), 353-365. http://dx.doi.org/10.17270/J.LOG.2017.3.9 355 Numerical examples are presented to demonstrate the developed model and to illustrate the procedure. In addition, the sensitivity analysis of the optimal solution with respect to parameters of the system is carried out.
The rest part of the chapter is arranged as follows: In introduction the literature review is discussed on the effects of exponential deterioration, partial backordering, lost sale and price dependent demand rate and the model is positioned in relative to the previous work. In section 2, the detail model assumptions and notations are explained. In section 3, the model is formulated as a cost minimization problem. In section 4, numerical example is given to illustrate the model. Sensitivity analysis of various parameters is taken in section 5. In section 6 conclusion of this work is summed and directions for future research are suggested.
ASSUMPTIONS AND NOTATIONS
− The replenishment rate is infinite and lead time is zero. − T1 is the length of time in which the inventory has no shortages, T is the length of order cycle, Q is the order quantity per cycle. , are decision variables. − The demand rate D(t) at time t is ( ) ( ) ( ) ( ) 
Notations
− A, h, d, , , P and denote the ordering cost per order, inventory holding cost per unit time, deteriorating cost per unit, the shortage cost for back logging items, the unit cost of lost sales, purchase cost per unit and selling cost per unit respectively. All the cost parameters are positive constant. − I1(t) denotes the inventory level at time , (0 ≤ ≤ ) in which the product has no deterioration. I2(t) is the inventory level at time t, ( )
in which the product has deterioration with price discount I3(t) denotes the inventory level at time , ( ≤ ≤ ) in which the product has shortage. − TC(t1,T) is the present value of total relevant inventory cost per unit time of inventory system. − R represents the net discount rate of inflation and it is constant.
MODEL FORMATION
In this article, the replenishment problem of a single non-instantaneous deteriorating item with partial backlogging is considered. The inventory system goes like this: Im unit of items arrive at the inventory system at the beginning of each cycle. During the time interval [0,td] , the inventory level is decreasing only owing to stock dependant two component demand rate. The inventory level is dropping to zero due to demand and deterioration with cash discount on selling price during the time interval [td , t1] . Then shortage interval keeps to the end of the current order cycle. The whale process is repeated.
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The solution of the above differential equation after applying the boundary conditions I1(0) = Im , I2 (t1) = 0, I3 (t1) = 0 are
Considering the continuity of I(t) at t = td it follows that I1 (td) = I2 (td) which implies that the maximum inventory level where m is maximum for each cycle is (7) into equation (4) 
it gives
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Next the total relevant inventory cost per cycle consists of the following elements.
(a) Since replenishment is done at the start of the cycle the present value of the ordering cost per cycle is given by Cr = A ………. (11) (b) The present value of inventory holding cost per cycle is given by 
The present value of opportunity cost per cycle due to lost sales is given by Dash B., Pattnaik M., Pattnaik H., 2017, Replenishment policy -Logging under inflation. LogForum 13 (3), 353-365. http://dx.doi.org/10.17270/J.LOG.2017.3.9 358 Dash B., Pattnaik M., Pattnaik H., 2017, Replenishment policy -Logging under inflation. LogForum 13 (3), 353-365. http://dx.doi.org/10.17270/J.LOG.2017.3.9 359 ( ) 
NUMERICAL EXAMPLE
Given that a is 600, is 0.0833, A is 250, is 0.08, is 0.1, h is 0.5, R is 0.1, is 0.56, s is 2.5, is 2, p is 4, is 20 and d is 1.5. The Table 2 gives the optimal results of the proposed model and the EOQ model. It is observed that for EnOQ model the total cost per unit time is little more than that of the traditional model but it can be manageable as the hidden cost that is entropy cost is taking into account. 
SENSITIVITY ANALYSIS
Show the relative changes of T, t1, Im , Q and TC when each of parameter A, h, d, s, π , p, R, δ , td ,Q a and b changes from -15% to 15%. − The Length of order cycle T and length of time in which inventory has no shortage t1 are insensitive with respect to parameter A from -10% to 15% but they are sensitive to A at -15% maximum inventory level, Im order quantity, Q and present value total relevant inventory cost/time, Tc are highly sensitive to parameter A from -15% to 15%. − T and t1 are insensitive, Im and Tc are highly sensitive and Q moderately sensitive with respect to parameter a from -15% to 15%.
, Dash B., Pattnaik M., Pattnaik H., 2017, Replenishment policy for Entropic Order Quantity (EnOQ) Model with two component demand and partial back-Logging under inflation. LogForum 13 (3), 353-365. http://dx.doi.org/10.17270/J.LOG.2017.3.9 360 − T1 in sensitive, T moderately and Im, Q and Tc and highly sensitive with respect to parameter b from -15% to +15%. − t1 is insensitive T is moderately sensitive and Im, Tc and Q are highly sensitive with respect to parameter θ from -15%, to +15%. − t1 insensitive to parameter R, and moderately sensitive to parameter R but Q & Tc highly sensitive with respect to parameter R from -15% to 15% − t1 insensitive , T moderately sensitive and Im, Q & Tc are highly sensitive with respect to parameter δ from -15% to +15%. − t1 insensitive, T moderately and Im, Tc & Q are highly sensitive with respect to parameter td from -15% to +15%. − T and t1 insensitive & Tc, Im and Tc are highly sensitive and Q is moderately sensitive with respect to parameter h from -15% to 15%. − t1 is insensitive , T is moderately sensitive to the parameter d from -15% to 15% but Im Tc and Q are moderately sensitive with respect to parameter from -10% to +10%., but highly sensitive to parameter at -15% to +15%.. − T and t1 insensitive with respect to parameter s, but Im , Q and Tc are highly sensitive with respect to parameter s from -15% to +15%.. − T and t1 are insensitive with respect to parameter P but Im Q and Tc are highly sensitive to parameter P from -15% to +15%.
− T, t1 are insensitive to parameter π . But Q Tc & Im are highly sensitive to parameter π from -15% to +15%. Dash B., Pattnaik M., Pattnaik H., 2017, Replenishment policy for Entropic Order Quantity (EnOQ) Model with two component demand and partial back-Logging under inflation. LogForum 13 (3), 353-365. http://dx.doi.org/10.17270/J.LOG.2017. Pattnaik M., Pattnaik H., 2017, Replenishment policy for Entropic Order Quantity (EnOQ) Model with two component demand and partial back-Logging under inflation. LogForum 13 (3), 353-365. http://dx.doi.org/10.17270/J.LOG.2017.3.9 362 
CONCLUSIONS
In this replenishment finite planning horizon model for deteriorating items with stock dependent consumption rate, shortages are allowed and partial backlogging. By introducing the hidden cost which is related to the total amount of disorder in a production system that is entropy cost to obtain minimum total inventory cost per unit time where r, T and are decision parameters. Comparative analysis for EOQ and EnOQ models also carried out for framing better managerial decision.
When demand is sensitive to the selling price, pricing and production planning problem are intervened, moreover, when a products are perishable, the vender may need to backlog demand in order to avoid high cost due to deterioration. An integrated model for a perishable product has been presented. The backlogging phenomenon is modelled without using the backorder cost and the lost sale cost.
From sensitivity and demand rate are that the total profit and demand rate are highly Dash B., Pattnaik M., Pattnaik H., 2017, Replenishment policy for Entropic Order Quantity (EnOQ) Model with two component demand and partial back-Logging under inflation. LogForum 13 (3), 353-365. http://dx.doi.org/10.17270/J.LOG.2017.3.9 363 sensitive to the parameter unit cost, but moderately sensitive to other parameters such as R, K, , ! and insensitive to the parameter h and K0. This model may be extended by introducing total backlogging, time value of money, uncertainity, stock and price dependent demand.
